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INTRODUCTION 

The purpose of this fi2 ld~trip guidebook to the Ardennes-Massiv is to 

present participants with the opportunity to visit and to collect the 

best now available (l9?4 (x) rrricropaleontological material from Emsian 

to Visean rock-sequences. 

Among the loa:ilities to be visited, there are several that where original­

ly used by former stratigraphers to establish the classical Belgian 

stratigraphy u)ich is a standard for the Middle- and Upper Devonian, and 

Lower Carboniferous. 

The writing of this guiikbook is the result of a team-work, assumed by a rrri­

cropaleontological working group named "Center for Biostratigraphy, 

Micropaleontology and Palynofogy, F. R. F. C. - F.K. F. 0. (xx) 11
, sponsored 

by the Fonds National de la Recherche Scientifique. 

(x) The arrangement with detachable pages is provided with the hope that we 

shall be able 1.'.n the future to replace rrristaked or out of date informa­

tions by new ones. 

(xx) Fonds de la Recherche Fondamentale Collective 

Fonds voor Kollectief Fundamenteel Onderzoek. 
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PRESENTATION OF THE_GUIDEBOOK 

The aim of this guidebook is to provide biostratigraphical data based 

on microfissils, with an as far as possible unified terminology. 

For that reason one have tried to introduce standardized symbols not 

only for lithology but also for fossil-groups, and last but not least 

for the different correlation lines. 

In addition we have also introduced Micropaleontological guiding-marks 

M.g.m.), in order to establish the presently known sequence of our biostra­

tigraphical data. 

In this guide booK. we used M. g. m. only for the pwpose to clarify the 

presentation of data and not at all as a new biostratigraphical zonation. 

The ranges of characteristic microfossils have been compiled and are 

presented in the five following charts. 

These charts are divided in four parts linked by dotted lines (si9nifying 

lateral projection of limits).: 

From the top to the base of each chart 

l) stratigraphic range of visited sections 

2) formal or provisional zonation 

3) distribution of characteristic microfossils 

._ 4) micropaleontological guidinB-marks (M.g.m.) 

I 
I 
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l) Stratigraphical range of visited sections 

Each ranging black line carries the excursion letter (A to I ) and the 

number refering to the locality. 

Some of these black lines also carry the traditionnal belgian strati­

graphical connotations used on the geological maps. 

These connotations ought to refer to chronostratigraphical subdivisions 

of a stage but were, in fact, more often used in the literature as 

lithostratigraphical or/and bi-ostratigraphical units. 

These connotations are here used only in order to help the reader in 

locating the data along the traditionnal stratigraphic schema. 

We have followed MAILLIEUX l928, DEMANET l928,and BOUCKAERT, STREEL, 

THOREZ l968. 

2) Formal or provisional zonations 

- Formal zonation is given with author's abbreviation and publication 

date. 

INot id. g. spJ indicates that this zone is not recognized by presence of 

guide species. 

precise limit 

- - - - unprecise limit due to lack of bio-characteristics or to 
succession of bio-characteristics not occuring in a given 

section. 

upper limit due to presence of unfavo~able lithological 

facies, above liHtt .Beil"°' 

lower limit due to presence of unfavorable lithological 

f acies, qJzati a:;;J be low. 
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3) Distribution of characteristic microfossils 

Because zones are of several types (cg. aonaurrent range zones, zones 

based on abundance, ... ) local criteria based on first (sometimes on 

last) occurrence have been selected. 

~ ...... . 

(First ocaui­

rence not cha­

racteristic) 

last occurrence (could be facies-controlled parti­

cularly if .,.... .,.- ,- in zonation). 

exceptionnal or possible occurrence 

(last ocaurrence not 
~ characteristic) 

--· ..••....•.•• ~ First occurrence ..••.... ..1. 
locally selec­

ted criteria 

~OP -r. •••••••••• .i- possible phylogenetical link. 

4) Micropaleontological guiding-marks (m.g.m.) 

Each m. g. m. is based ( .J... or T ) on one single fossil group with 

possibly more than ontspecies within this fossil group. 
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LIST OF VISITED SECTIONS 

EXCURSION A 

Guides CONIL R. , PIRLET H. (Lead.er) 

i. Lives 

2. Tramaka 

3. Samson 

4. Yvoir-road 

5. Warnant 

EXCURSION B 

Gu id.es CONIL R., GROESSENS E. (Lead.er) 

z. Yvoir - railway station 

2. Yvoi:r-road 

3. Dinant-Bastion 

4. Dinant-Bay ard 

5. Freyr 

6. Sa let 

?. Denee 
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EXCURSION C 

Guides BOUCKAEFr.I' J., CONIL R. (Leader), GROESSENS E., STREEL M., 

SANDBERG C. 

i. Anseremme - railway bridge 

2. Hastiere :- Sentier des Vignes 

3. Maurenne 

4. Gench>on - CeUes 

[J. Royseu.x 

6. Ocquie1• 

7. Petit Modave 

8. Les Avins 

EXCURSION D 

Guides BLESS M., BOUCKAERT J., CONIL R., DREESEN R., GROESSENS E., 

STREEL M., THOREZ J. (Leader) 

l. Comblain la Tour - quarry 

2. Corriblain au Pont - Beverive 

3. Corribfoin au Pont - Bon Mariage 

4. Rivage - Belle Roche 

5. Ri vage quarry 

6. Chanxhe 

7. Poulseur - road 

8. La Gombe - Montfort quarry 

9. Poulseur Chateau 

lO. Souverain-Pre - station 

U. Esneux 

l2. Evieux 
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EXCURSION E 

Guides COEN M., BULTYNCK P., PEL J. (Leader) 

l. Givet - Mont d'Haurs 

2. Pondrome 

3. WeUin 

4. Ave et Auffe 

5. Marenne 

6. MesniZ 

?. Hotton 

8. Ny 

EXCURSION F 

Guides : MOURAVIEFF A. 

z. FromeZennes 

2. Nismes 

3. Frasnes - Rai Zway cut 

4. Frasnes - Lion quarry 

5. Frasnes - road 

6. NeuviZZe - Railway cut 

?. Senzei lies 
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EXCURSION G 

Guides : BULTYNCK P., (leader), GODEFROID J, 

i. Gauvin - Eau Noire 

2. Gauvin - Beguinage 

3. Gauvin - West 

4. Gauvin - Haine quarry 

5. Nismes - 2l2 

6. Halma - Pere Pinet 

7. Halma - 7 

8. Wellin - Fond des Vaux 

9. Halrra - W 

EXCURSION H 

Guides CONIL R. (leader), GROESSENS E., STREEL M. 

i. Etroeungt - Carriere du Paraq 

2. Avesnelles - Railway aut 

3. St. Hilaire - Halte 

4. St. Hilaire - Railway 

5. Camp de Cesar 

6. God1:n - quarry 
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EXCURSION I 

Guides : BOUCKAEirI' J., COEN H. (leader), COEN - AUBERT M., DUSAR M. 

z. Houyet - 5 

2. Houyet - 6 

3. Beauraing 53 - Rai Zway cut 

4. Sinsin 

5. Noiseu.x 

6. Hony 

?. Hamoir Xhignesse 

B. Hamoir NebZon 

9. Dur buy 

zo. Barvau.x 

GENERAL EXCURSION J 

Guide : TSIEN H.H. 

GENERAL EXCURSION K 

Guide : CONIL R. 



MACROFOSSILS 

~ massive ®7 Trilobites 

'J I I C: lamellar Stromatoporoid 

A $ Bryozoa 
branching 

~ massive ~ Gasteropoda 

-...- lamellar Tabulate 

Cb Brae hiopoda y branching ~ Spi ri feridae 

Llih massive 

Goniatites 
0 b fasciculate Rugose 

jJ sol i tar @ Crinoids 

MICROFOSSILS First ® barren 
occurence reworked sample 

• Conodonts @ 0 Q 

• Ostracoda @ G o 

• Foraminifera @ 0 0 

• Algae @ A l 

* Spores ® * * 
* Acritarcha @ *=• i) 

....... Tentaculitida s ~ r::--

CORRELATION LINES 

• precise limit in a succession of bio- characteristics • ·------· correlation by similarity of bio-characteristics ! here•. 

lithostratigraphic correlation .line 
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Middle and upper Visean. 

AI. Lives. 

This quarry forms the "locus typicus" of the upper part of the 

middle Visean, V2b (calcaires de Lives et de Nameche) or s
2
'with 

Lithostrotion martini and Prod. corrugatous-hemisphaericus. The sedimen­

tation is rythmic with very nice sequences. 

A2. Tramaka. 

Two quarries form the parastratotype of the base of upper Visean, 

V3a, or "calcaire de Seilles" with Productus gigantol.des and L. Martini_ 

(Base of DI). In the upper part above the quarry, after a gap and below the 

Namurian (E2b2), one see four meters of E2aI known only in this place in 

Belgium. 

A3. Samson. 

Quarries of the Samson's valley form the base of the V3b "Petit 

granit de Thon-Samson" with Productus giganteus and Caninia samsonensis 

or n
2

. 

A gap is localized between this lowe.r part of V3b and the strata 

considered as the upper V3c here silty and dolomitised. 

A4. Yvoir Road. 

This outcrop exposes the upper Visean, V3b of the Dinant basin 

with rythmic sedimentation without the top of this level. A tonstein is 

localized near the base of this level. 

A5. Warnan t. 

Along the old railway and in this quarry, it is possible to see 

the uppermost part of the upper Visean, V3b "calcaire de Bioul et de 

Warnant" with S. carteri. In the tunnel one can see the "calcaire Bleu­

belge" with Goniatites cremistria schmidtianus, P. giganteus and P. latis_­

simus. Tunnel's roof is formed by the base of V3c with Goniatites striatus, 

and a tonstein. On the hill one see the clayish upper V3c with many cono­

don ts (Cavusgnatus) and Goniatites of CU III~ andy. 
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1964. R.CONIL, M.LYS & E.PAPROTH, Acad.roy.Belg.,Cl.Sc. ,Mem.4°, 
2,XV,4. 

1968. R.CONIL, Ann.Soc.geol.Belg. ,90,h.t.III. 
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1895. H.deDORLODOT, Ann.Soc.geol.Nord,XXIII,p.219. 

1964. R.CONIL, M.LYS & E.PAPROTH, Acad.roy.Belg. ,Cl.Sc. ,Mem.4°'. 
2.,XV,4. 

1968. R.CONIL, Ann.Soc.geol.Belg. ,90,pp.704-705,h.t.III,figs.5,6 . 
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PETIT MOOAVE CCD (M.g.m.59-62) 

1967. R.CONIL; Ann.Soc.g§ol.Belg. ,90,p.413. 
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LES AVINS C© {M.g.m.65) 
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1967. R.CONIL, Ann.Soc.geol.Belg. ,90,pp.419-420,fig.l. 

1968. R.CONIL & M.LYS, Ann.Soc.geol.Belg. ,91,p.497. 

1971. J.BOUCKAERT, R.CONIL, A.DELMER et al., Prof.Paper 
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1 

The correlation chart (fig. 1) is taken from a previous 

work (B.S.T. 1968) but more recent and complementary data hav.e 

been added and M.g.m used instead of chronozones for corre­

lation. This chart presents the geographical and stratigra­

phical position of the different outcrops visited during 

excursion D and allows to built other diagrams. :Fig. 2 for 

instance offers a simplified environmental reconstitution 

of the megafacies. Apart from a detailed analysis of the 

lithologics and rhythmic patterns and from the sedimentology, 

it has been possible to reconstruct the lithostratigraphical 

structure of the Ourthe valley Upper Famennian. Some forma­

tions and their associated members are shown on fig. 3. 
A complete proposal for a lithostratigraphical legend of 

the Upper Famennian in the north-eastern part of the Dinant 

synclinorium has been submitted to the Belgian National 

Commission on Devonian Stratigraphy but has not yet (June 

1974) been discussed. 

As shown by fig. 2 and 3, it must be emphasized 

that the "megaenvironments" are diachronous, particularly 

at the Montfort Fm. level. Sedimentology, palynology and 

micropaleontology (Forams, Conodonts and Ostracods) have 

been carried out independently and successively in the main 

outcrops. 

Fig. 4, displays the acritarcha assemblages and 

Fig. 5, the Ostracods assemblages and their relationships 

with the lithological facies. The ostracods assemblages 

are tentatively situated in the sedimentary environment 

on Fig. 6 which summeries the paleotopography of a 

sedimentary sequence. 
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FRASNES F© b(M.g.m.21-22) 
Acces to the Lion quarry 

LECOMPTE, M. - Geologica et Paleontologica - Bd.4, S.25-71, 1970. 
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NEUVILLE F © ( M. g.m.21 .. 22-23) 
BOUCKAERT, J., MOURAVIEFF, N. & BLYSKOWSKA, E. - 1970 . 
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SENZEILLES. FGXJ{Mgm. 23- 25) 
SARTENAER, 1960 

BOUCKAERT & ZIEGLER, 1965 
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COUVIN - Eau Noire G(l) a - e 

This section along the Eau Noire river, is 1200 m S of the 

town. The first description of the outcrop was by F.A. ROEMER in 1850 

(pp. 87 - 89) and it was later described by J. GOSSELET (1860, pp. 43 - 51, 

p. 151, pl. rn, fig. 13 and 14). 

On sheet G (1) a only the upper part of the Upper Emsian 

(Formation 1) is figured and it comprises sandy shales, sandstones and 

siltstones with regular intercalations of shelly beds (sandy, argillaceous 

coquinas· or shelly and pure coquina quartz sandstones). 

These form part of the "Roches noires de Hierges " (J. GOSSELET, 1868, 

pp. 289 - 290) which also he later called the "Grauwacke de Hierges". 

The term "Assise de Hierges" with "Spirifer" paradoxus and "Spirifer" 

arduennensis was introduced by H. de DORLODOT (1901, p. 188), who subdivided 

the "Grauwacke de Hierges" biostratigraphically. 

Some of the shelly beds containing a calcareous cement have 

produced small conodont faunas (10 specimens/Kg) with Icriodus and 

simple cones. The holotype of Icriodus culicellus BULTYNCK P. 1974 

originates from bed 33. 

A gap of 137 m seperates the top of bed 61 from the top of 

the lithostratigraphic unit 2 on sheet G (1) b (see also section COUVIN 

Beguinage, G (2) ). 

The top of unit 2 is marked by a argillaceous, calcareous 

shelly bed (5 - 6). 

Formation 3, for which the name Eau Noire Formation is proposed, 

by the National Commission on Devonian Stratigraphy, alternates be twe·en 

calcareous shales and fine argillaceous limestones in the lower part and 

crinoidal limestones in the upper part. 
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Almost every limestone bed contains conodonts (1 - 10/Kg on 

average but sometimes up 1D 100 /Kg). Beds 5 - 6, 7, 25, 32 (top), 42 

and 54 have produced the best faunas. They are dominated by Icriodus. 

Important is the earliest occurrence of Icriodus introlevatus 

and I. curvirostratus and also the first local occurrence of Polygnathus 

linguiformis linguiformis forma <:A • 

The base of the Calcaire de COUVIN (J. GOSSELET, 1860, 

pp. 48 - 50) is marked by the first massive limestone bed. Small shaly 

lenses occur locally. 

Member I is composed of biostromal beds. Conodonts occur 

regularly in small numbers (1 - 20 /Kg) and the faunas are again dominated 

by Icriodus. The holotype of Icriodus introlevatus BULTYNCK P. 1970 

is from bed 62, those of I. retrodepressus BULTYNCK P. 1970 from bed 75/6. 

Member II is composed of fine argillaceous limestones. Some 

of them yield rich conodont faunas (more than 100/Kg, e.g. beds 2/14 and 

15). Icriodus is the most abundant genus (75 %) , Polygnathus also occurs 

together with a few bars and simple cones. The holotype of Icriodus 

curvirostratus BULTYNCK P. 1970 originates from the basal part of bed 2/15. 

Members III and IV are biostromal and great parts of these beds 

are dolomitised. Conodonts are scarce in this part of the section. 

Several kg samples are needed to obtain a good fauna. Between the last occu­

rence of Polygnathus costatus patulus (Member I, bed 75) and the first record 

of P. costatus costatus there is some uncertainty. Icriodus corniger disap­

pears near the base of Member IV. 

In Member V biostromal beds alternate with fine limestones 

which lack a significant megafauna.conodonts are very rare. The occurrence 

of Spathognathodus aff. S. bipennatus is of import in this section. 
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Differences with S. bipennatus, occuring higher in the Givetian are minor. 

Members I to IV and the basal part of Member V (up to sample 

2/52) are exposed ant he left hand side; the upper part of Member V outcrops 

in the cliff above the cavern "Trou de 1 1 Abl:me" downtown on the tight 

side of the Eau Noire river. 
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COUVIN EAU NOIRE GCDa(M.g.m.1) 
1970 - P. BULTYNCK, Mem. Inst. Geol. Univ. Louvain, 26, p. 19, pl. 35. 
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COUVIN EAU NOIRE GCDb(M.g.m.2-4) 

: 
u -0 
u 

I 
..a -0 
u : 

: 
a 
0 

:u 

1960 - M. LECOMPTE, A. S. G, B. , 83, p. 31 - 34, fig-. 4. 
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1970 - P. BULTYNCK. Mem. Inst. Geol. Univ. Louvain, 26, p. 24 - 27, pl. 35. 
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COUVIN EAU NOIRE 
1 g(.,o - M. LECOMPTE, A. S. G. B. , 83, p. 34 - 42, fig. 4. 
}qf)g - H. H. TSIEN, Mem. Inst. Geol. Univ. Louvain, p. 13 - 14, pl. 4. 
1970 - P. BULTYNCK, Mem. Inst. Geol, Univ. Lou vain, p. 30 - 32. pl. 3 5. 
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COUVIN EAU NOIRE GG)d (M.g.m.6) 
1970 - P. BULTYNCK, Mem. Inst. Geol. Univ. Louvain, p. 32 - 33, pl. 35 
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COUVIN EAU NOIRE GCDe(M.g.m.7) 
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COUVIN - Beguinage G (2) 

This outcrop partially completes the gap between formation 

1 and 2 in the Eau Noire section; it contains the Emsian - Couvinian 

boundary ("Assise de Hierges" - "Assise de Bure"). A fact established 

on one of the biostratigraphic criteria proposed by H. de DORLODOT 

(1901, pp. 153 - 154 and p. 188), namely the extinction of "Spirifer" 

arduennensi s. 

The base of the lithostratigraphic unit 2 is marked by a 

50 cm coarse, crinoidal, shelly limestone. Conodont counts recorded are 

of the order of 20 to 50 /Kg; they are most abundant in bed 6. The fauna is 

again largely dominated by Icriodus. It is to be noted that the first occu­

rence of Polygnathus costatus patulus is in bed 1. 

The top of the section correlates (_: 2 m below) with the 

base of the exposure on the left hand side of the Eau Noire (sheet G(l)b). 

Four kilometers E of COUVIN (NISMES, see locality in 

P. BULTYNCK 1970, p. 28) it is proposed that the K.Belg. Inst. Nat. Wet. -

Inst. r. Sci. Nat. Belg. will excavate a cut of about 300 m and expose 

permanently the boundary layers between the Emsian and Couvinian. 
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COUVIN BEGUINAGE G0 (M.g.m.2) 
197 0 - P. BULTYNCK, Mem. Inst. Geol. Univ. Louvain, p. 21 , 2 7 - 28, pl. 35. 
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COUVIN - Haine Quarry G (4) 

The Haine Quarry is situated l Km NNW of the town, 200 m 

W from the road COUVIN - PHILIPPEVILLE, on Km 33,650. 

The base of formation 6 marked by dark, argiilaceous limestones 

alternating with dark, calcareous shales and lying on the calcareous, mica­

ceous siltstones and shales forming the top of formation 5, is not exposed 

in the quarry; this contact is+ 20 m below. Part g, and probably part f, 

of Formation 7 correlates with the "Calcaire de Givet" according to the 

description by M. ERRERA, B. MAMET and P. SARTENAER (1972). 

Every limestone sample contains a few conodonts (1 - 5 /Kg). 

Significant is the first occurence of representatives of the Polygnathus 

varcus group according to the definition of this group by G. KLAPPER, 

G.M. PHILIP and J.H. JACKSON (1970, p. 651); also important is the restric­

ted record of Spathognathodus bidentatus and the appearance of Spathogna­

thodus bipennatus. 
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COUVIN HAINE QUARRY GCD(M.g.m.11-13) 
1960 - M. LECOMPTE, A. S. G. B .. 83, p. 51 - 55, fig. 7. 
1969 - H.H. TSIEN, Mem. Inst. Geol. U1iiv. Louvain, 25, p. 14 - 15, pl. 4. 
1970 - P. BULTYNCK, Mem. Inst. Geol. Univ. Louvain, 26, p. 50 - 51, pl. 35. 
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NISMES - 212 G(5) 

On a hill-side, 1 Km SE of NISMES and 200 m SW of the 

"Fondri des Chiens", a limestone body of the bioherm type, built up by 

coarse crinoidal limestone and Stromatoporoids and Tabulate corals and 

isolated in shales of the upper part of Formation 5, is exposed. 

These limestone lenses produce the most abundant and diver­

sified Couvinian conodont faunas (more than 100 /Kg). 

Conodonts were most abundant in samples 2, 3 and 5. Important 

elements of the fauna are Icriodus regularicrescens BULTYNCK P. 1970 (the 

holotype originates from sample 2), Polygnathus angusticostatus, P. angusti­

pennatus, P. eiflius, P. intermedius. 
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HALMA 1 + Pere Finet and HALMA 2 G(6) a - b 

The outcrop "Pere Finet" is in a road-cut at too intersection 

of the roads CHANLY - NEUPONT and HALMA - NEUPONT in front of the "Pere 

Finet" inn. HALMA 1 is exposed along the W road-cut of the road NEUPONT -

HALMA, 280 m NE of the preceding outcrop. HALMA 2 is in front of HALMA 1, 

along the HALMA creek. 

As is the case in the COUVIN area~ the base of Formation 2 

is characterized by the appaearance of crinoidal, shelly limestone beds, 

the shelly beds of Formation· 1 being more argillaceous or sandy. Bed 19 

(HALMA 1) correlates with bed 19 (HALMA 2). 

The Emsian - Couvinian boundary is traced by the extinction 

of Euryspirifer arduennensis. 

Conodont faunas occur in most of the shelly limestone beds 

(10/Kg), they are most abundant in beds8 and 33. 
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HALMA 1· ·PERE FINET G©a ( M.g.m.1-2) 
1965 - J. GODEFROID, Ann. Soc. Geol. Belgique, t. 88, Bull. 1 - 4, pp. B 77 -

B 79, fig. 3 dans le texte. 
1968 - J. GODEFROID, Ac. Rav. Belgique, Cl. des Sciences, Mem., Coll. 

in - 40. le ser. , T. XVII, fasc. 3. pp. 10, pl. 2, 
fig. !. dans le texte, 
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HALMA 2 G©b (M.g.m.2) 
1965 - J. GODEFROID, Ann. Soc. Geol. Belgique, t. 88, Bull. 1- 4, pp. B 77 -

B 79, fig. 3 dans le texte. 
1968 - J. GODEFROID, Acad. Roy. Belgique, Cl. des Sciences, Mem., Coll. 

in - 4°, 2e ser., T. XVIl, fasc. 3, pp. 10 - 12, pl. 2, 
fig. 3 dans le texte. 
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HALMA 7 G(7) a-b 

The section is along the road HALMA - WELLIN, 400 m E of the 

cross-road to WELLIN. Formation 4a forms part of the JEMELLE Formation 

and can be correlated biostratigraphically with the lower part of the 

"Calcaire de COUVIN". 

Conodonts occur abundantly in bed 93 and frequently 

in beds 92, 126, 134, 137, 148, 156, 160, 174, 183. 

Important is the occurence of Polygnathus linguiformis cooperi. 
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WELLIN - FOND DES VAUX 1, 2 et 5 G (8) a - e 

These sections are exposed along the road WELLIN - SOURD D'AVE 

Fond des Vaux 1 outcrop on the hill side E of the road. 

Fond des Vaux 2 E road-cut,90 m N of the end of the preceding outcrop. 

Fond des Vaux 3 : abandoned quarry E of the "Ry d 'Ave". 

Formation 5 is part of the JEMELLE Formation. The lower part 

of the section (2 to 72) can be correlated biostratigraphically with 

the members I to III of the Formation 5 in the COUVIN area and the upper 

part (113 - 148) with the biohermal limestone bodies within the upper part 

of the same formation (see also NISMES - 212, G (5) ). 

Beds 72, 113, 140, 142, 148, 160 and 172 yield very good 

Conodont faunas (more than 100 /Kg). Important are the first occurences 

of Icriodus regularicrescens, Polygnathus angustipennatus, P.pseudofoliatus, 

P. eiflius, P. intermedius, P. trigonicus, etc ... 

The holotype of Polygnathus intermedius originates from a small outcrop 

on the opposite hill-s.ide which correlates with samples 113 to 156. 

Formation 6 is characterized by an alternation of argillaceous 

limestones and calcareous shales. The top of the formation is marked by 

the first massive limestone bed. From this bed on the sequence may belong 

to the "Calcaire de GIVET". The "Co2d" - "Gi" boundary is based on the 

first occurence of Undispirifer undiferus. 

To obtain good Conodont faunas 3 - 4 kg samples are needed. 

Spathognathodus bidentatus appears in bed 3, Spathognathodus bipennatus in 

bed 40 and Icriodus obliquimarginatus in bed 32. 
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WELLIN-FOND DES VAUX 1 G©b (M.g.m.9-10) 
1937 - P. DUMON et E. MAILLIEUX, Bull. Mus. Roy. Hist. Nat. Belgique, 

T. XIII, n° 37, p. 2, p. 3, p. 4 

1968 - J. GODEFROID, Acad. Roy. Belgique, Cl. des Sciences, Mem. , Coll. 
in -4°, 2e ser., T. XVII- fasc. 3, pp. lb - 21, pl. 3, 
fig. 6 dans le texte. 
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HALMA 10 G (9) 

The section outcrops in a road-cut of the road SOURD 

D'AVE - HALMA, 780 m. S of SOURD D'AVE. The base corresponds very 

well to the base of the "Calcaire de GIVET" at GIVET. 

Conodonts are scarce; at least 4 kg samples are needed 

to obtain a small fauna. Important is the occurence of Spathognathodus 

bidentatus, S. bipennatus and Icriodus obliquimarginatus. 



, U
I 

.. G
. I 

cc
 

-
- .....
.. 

.... 
"' 

"" 
U

I 
O

I 
"" 

co
 

I 
I 

I 
I 

I 
I 

I 

.....
.. _ 

.. 
~
~
 

~
 

.. 
.. 

.. ~ 
~
 

~ 
.. ~
 

.... .... I 

P
O

L
Y

G
N

A
 T

H
U

S
 L

IN
G

U
IF

O
R

M
IS

 L
IN

G
U

IF
O

R
M

IS
 

IC
R

IO
D

U
S

 O
B

L
IQ

U
IM

A
R

G
IN

A
T

U
S

 

IC
R

IO
D

U
S

 A
F

F
. 

I.
 

O
B

L
IO

U
IM

A
R

G
IN

A
T

U
S

 

•
•
 

• 
• 

S
P

A
T

H
O

G
N

A
 T

H
O

D
U

S
 B

ID
E

N
T

A
T

U
S

 

I c: 
.,,

 
::s 

Cl
 

Q
. 

111
1 

-
.t

t
 

I CD
' 

c:::
 

... 
::s 

c: 
Q

. 
C

l) 
-

• 
C

l) 
"Q

 -. ... -. CD
' ... 

[ 
N

 
: 

r:;
 

J S
P

A
 T

H
O

G
N

A
 T

H
O

 D
U

S
 B

IP
E

N
N

A
 T

U
S

 

l-
' 

...
0 

O
" 

0
0

 

I c..
..i 

:I:
 

. 0 
)>

 
0 ti

 
r-

M
 

"1
j 

~
 

?-::
1 0 H

 

)>
 

ti
 

...... 
>

 
~ 

(
l 
~
 

I 
{l

l 

0 
~p
..
 

0 -
?-::

1 
w

 
N

O
 

+>
-

(l
)~

 

~ 
t:c!

 
G

) 
Ii

 
(1

) 

e 
. 

l-
' 

-
(I

Q
 .....
. 

~
.
D
 

. 
~
 

(1
) 

_...
....,

 
x-

~
 

<
o

 
>

-I
 
l-

' 
....

....
 

• 
-

cc
 

....
., 

p.
. 

Pl
 

(1
) 

.. 
r:J

l 
r:J

l 

3 
0 

(/)
 

(
l .....
. 

• 
~(

l)
 
~
 

~
 

N
 

"O
 

(
l 

• 
(1

) 

!
-
' 

r:J
l 

I 
O

'-
~
 

"O
 
~
 

w
 

!
-
' 

CD
' a 

.._
_ 

i..J
->

• 
. 

- (
)
 

0 !-
' 

!
-
' 



- 35 -

ALPHABETIC LIST OF CITED CONODONT FORM SPECIES 

- Icriodus aff. I. bilatericrescens beckmanni ZIEGLER W.,1956 ( = 
Icriodus cf. latericrescens bilatericrescens ZIEGLER - BULTYNCK P., 1970; 

p 1. 29, fig. 1) 

- Icriodus corniger WITTEKINDT H.P. 1965 (p. 629; pl. 1, fig. 9 - 12). 

- Icriodus aff. I. corniger WITTEKINDT 1965 - BULTYNCK,P. 1972 

(p. 76; fig. 6, B). 

- Icriodus culicellus BULTYNCK,P. 1974 (in press) (= Icriodus aff. 

I. angustus STEWART & SWEET 1956 - BULTYNCK P. 1972; p. 74 - 75; fig. 3). 

- Icriodus curvirostratus BULTYNCK,P. 1970 (Icriodus nodosus curvirostratus 

p. 108; pl. III, fig. 2 - 4, 8 - 9; pl. IV, fig. 1, 5, 6). 

- Icriodus expansus BRANSON,E.B. & MEHL,M.G. 1938 (p. 164; pl. 26 fig. 18 - 21). 

- Icriodus fusiformis CARLS, P. & GANDL>J. 1969 (pp.186 - 187; pl. 17, 

fig. 17 - 19.) 

- Icriodus aff. I. fusiformis CARLS & GANDL, 1969 - BULTYNCK,P. 1972 

( p. 77 ; fig. 7, A) . 

- Icriodus introlevatus BULTYNCK,P. 1970 (Icriodus synnnetricus introlevatus 

pp. 113 - 114; pl. IV , fig. 7 - 11; pl. V, fig. 1 - 2). 

- Icriodus obliquimarginatus BISCHOFF_.G. & ZIEGLER,W. 1957 (p. 62; pl. 6~ 

fig. 14). 

- Icriodus aff, I. obliquimarginatus BISCHOFF & ZIEGLER 1957 - BULTYNCK,P. 

1972 (p. 81; fig. 13, C - D). 

Icriodus rectirostratus BULTYNCK,P. 1970 (Icriodus nodosus rectirostratus 

pp. 107 - 108; pl. III, fig. l; pl. XXX fig. 7 - 8). 

- Icriodus regularicrescens BULTYNCK,P. 1970 (pp. 111 - 112, pl. VII fig. 1 - 7; 

pl. VIII fig. 2, 4, 7, 8). 

- Icriodus retrodepressus BULTYNCK, P. 1970 (pp. llO - lll, pl. XXX fig. 1 - 6) 
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- Polygnathus angusticostatus WITTEKINDT,H.P. 1965(p. 631, pl. 1 fig. 15-

18). 

- Polygnathus angustipennatus BISCHOFFJG. & ZIEGLER W. 1957 (p. 85; pl.2 

fig. 16; pl. 3 fig. 1 - 3). 

- Polygnathus costatus costatus KLAPPER,G. 1971 (p. 63, pl. 1 fig. 30 - 36; 

pl. 2 fig. 1 - 7). 

- Polygnathus costatus patulus KLAPPER>G., 1971 (pp. 62 - 63 

1 - 9; pl. 3 fig. 16 - 18). 

pl. 1 fig. 

~ Polygnathus eiflius BISCHOFF>G. & ZIEGLER,W. 1957 (Polygnathus eiflia 

pp. 89 - 90; pl. 4 fig. 5 - 7). 

- Polygnathus intermedius BULTYNCK,P. 1970 (pp. 133 - 134; pl. 18 fig. 2 - 6) 

- Polygnathus aff. P. kockelianus BISCHOFF,G. & ZIEGLER,W. 1957 ( 

Polygnathus cf. kockeliana BISCHOFF & ZIEGLER - BULTYNCK,P. 1970; 

pl. 15, fig. 6 - 7). 

Polygnathus linguiformis cooperi KLAPPER,G. 1971 (p. 64; pl. 1 fig. 17-

22; pl. 2 fig. 21). 

Polygnathus aff. P. linguiformis cooperi KLAPPER,G. 1971 ( = Polygnathus 

linguiformis linguiformis HINDE, forma p - BULTYNCK P. 1970; pp. 125 -

127; pl. 10, fig. 3, 6, 7' 8). 

- Polygnathus linguiformis linguiformis HINDE,G.J. 1879-(p. 367; pl. 17 

fig. 15). 

- Polygnathus linguiformis linguiformis HINDE,G.J. 1879 forma G(. BULTYNCK P. 

1970 (p. 126; pl. IX fig. 1 - 7). 

- Polygn.athus linguiformis linguiformis HINDE,G.J. 1879 forma ·l( BULTYNCK P. 

1970 (pp. 126 - 127; pl. XI fig 1 - 6; pl. XII fig. 1 - 6). 

- Polygnathus pseudofoliatus WITTEKINDT>H.P. 1965 (Polygnathus pseudofoliata 

p . 63 7; p 1. 2 fig. 19 ' 2 3) . 

- Polygnathus aff. P. robusticostatus BISCHOFF,G. & ZIEGLER~W. 1957 

( = Polygn.athus cf. robusticostata BISCHOFF & ZIEGLER 1957 - BULTYNCK,P. 

1970; p. 128 - 129; pl. 16, fig. 4 - 5; pl. 17 fig. 1 - 2). 
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- Polygnathus trigonicus BISCHOFF ~G.& ZIEGLER,W. 1957 (Polygnathus trigonica 

pp. 97 - 98; pl. 5 fig. 1 - 6). 

- Polygnathus varcus group. KLAPPER,G., PHILIP G. M. & JACKSON,J.H. 1970 

(p. 651) ( = partim Polygnathus xyla STAUFFER 1940 - BULTYNCK, P. 1970; 

pl. 15, fig. 2, 8). 

- Spathognathodus bidentatus BISCHOFF, G. & ZIEGLER,W. 1957 (pp. 114 - 115; 

pl. 6 fig. Sa - b, 9a - b, lOa - b (lla - b, 12, 13) ? ). 

- Spathognathodus bipennatus BISCHOFF,, G. & ZIEGLER1 W. 1957 (pp. 115 - 116; 

pl. 21 fig. 31 a - b - c). 

- Spathognathodus aff. S. bipennatus BISCHOFF,G. & ZIEGLER,W. 1957 ( = 
Spathognathodus cf. bipennatus BISCHOFF & ZIEGLER 1957 - BULTYNCK, P. 

1970; p. 134; pl. 18 fig. 9; pl. 19, fig. 1 - 5). 
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COUVIN--45 km--HALMA-WELLIN 
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CORRIGENDA 

- On the tectonic section HALMA 1 G (6) a the boundary "Em3" - "Cola" 

has to be traced at m 27 and not at m 41 as indicated. 

- On Log HALMA 2 G (6) b : for Icriodus aff. T. bilatericrescens beckmanni, 

please read Icriodus aff, I. bilatericrescens beckmanni. 

- On Log WELLIN - FOND DES VAUX 1 G (8) C : 

for Polygnathus linguiformis read Polygnathus linguiformis linguiformis formar 

for linguiformis forma ~ read Polygnathus angustipennatus 

for Polygnathus angustipennatus read Polygnathus angusticostatus. 
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HILAIRE . HALTE HG): (M.g.m·. 41-43 ) 

1964. R.CONIL, M.LYS & E.PAPROTH, Acad.roy.Belg. ,Cl.Sc.Mem.4° f'X,xv, 
4, p.24, pl.I. 

J970. R.AUS'flN, R.CONIL, G.DOLBY, M.LYS, E.PAPROTH et al., Cong.Coll. 
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st. HILAIRE VOIE H© (M.g.m.49-55) 

191'.l. A.CARPENTIER, Mem.S-oc.geol.Nord, VII, 2, pp.57-58. 

19Cill. R.CONIL, M.LYS & E.PAPROTH, Acad.roy.Belg., Cl.Sc.Mem.4°, 2, XV, 
4, p.24, pl.I. 

1970. R.AUSTIN, R.CONIL, G.DOLBY, M.LYS, E.PAPROTH et .al., Cong.Coll. 
Univ.Liege, 55, Strat.Carb., pp.167-178. 

lc)'{Cl. R.CONIL & M.LYS. ibidem. p.244. 
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1 

HOUYET 5 

P. SAR TENAER, 1970 {concerns Rhynchonellids succession his 

point Houyet 25135, section Pl. I) 

Conodonts show the transition between the Upper gigas 

and the triangularis- Zone and the three subdivisions of the latter. 

The Upper gigas-Zone is marked only by the presence of 

Palmatolepis subrecta. Palmatolepis delicatula appears at 24 m and 

occurs regularly above, in association with Palmatolepis triangularis. 

This last one is recovered alone in a small interval and may there­

for suggest the identification of the Lower triangular is- Zone. 

A few Palmatolepis tenuipunctata, further than 42m, 

indicate the Upper triangularis- Zone. 

* * 
* 

HOUYET 6 

P. SARTENAER, 1970 (his point Houyet 53, section Pl. 1) 

The whole section runs from the Upper gigas to the 

crepida-zone. 

Only the transition bet ween the Upper triangular is and 

the Lower crepida-Zone is studied here. 

* * 
* 

Note : All microfaunas studied are Conodonts from the ~s to the 

marginifera -Zone of W. ZIEGLER. 

All figures are for samples of lkg. 
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WIESMES (Beauraing 53) 

This railway cut provides a good support to the Middle 

crepida- Upper crepida boundary, with the fir st occurrence of 

Palmatolepis glabra. 

Higher, by lack of the name bearer, the rhomboi·dea-Zone 

has not been recovered, but a few specimens of Palmatolepis qua­

drantinodosa and Palmatolepis marginifera mark soon the r:!!arginifera­

Zone, sensu SANDBERG and ZIEGLER (1973). 

* * 
* 

SINSIN ( Aye 46) 

J. BOUCKAERT and W. ZIEGLER, 1965 

P. SAR TENAER, 1968 (his point Aye 57, section Pl. V) 

M, COEN, 1973 (figured specimens, Fig. 5) 

The section is in a synsline. J. BOUCKAERT and W. 

ZIEGLER (1965) worked in the southern limb. They recognized the 

Upper ~s and the triangularis-Zone, but couldn't precisely state 

if the lower part of this one were present. 

In the other limb - North of the bridge - a rather rich 

microfauna has been collected : 

The Upper ~-Zone is well characterized by Ancyrogna­

thus asymmetricus, with a few specimens of the index fossil, numerous 

Ancyrodella curvata and Palmatolepis subrecta. Ancyrogna.thus be­

comes rare highwards ; A. curvata and P. subrecta disappear abrupt­

ly with the outburst of Palmatolepis triangularis. 

Palmatolepis delicatula comes about Zm higher. 

* * 
* 
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1968 P. SARTENAER, Bull. Inst.' r. sc. nat. de Belgique, t. L14 
(Affl. Aye 57, coupe Pl. V). 

1973 - M. COEN, Ann. Soc. Geol. de Belgique, t. 95, 
(Fig, 5). 
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NOISEUX 

A very good section which yielded rich Conodont micro­

faunas from the Upper gigas to the Middle crepida-Zone. 

Still, the Lower triangularis - Zone has not been recovered 

Palmatolepis triangular is and P. delicatula appear together at layer 6, 

barely half a meter shales above the preceeding sample. 

Otherwize is ZIEGLER 1 s zonation classicaly recognized. 

* * 
* 

HONY 

J. BOUCKAERT & J. THOREZ , 1965 

J. BOUCKAERT A. N. MOURAVIEFF, M. STREEL, J. THOREZ and 

W. ZIEGLER, 1972 

The gigas-triangularis boundary was discussed extensively 

by BOUCKAERT et al. (* ). Palmatolepis delicatula had not been found 

and the Middle triangularis-Zone assumed only by the occurrence of 

Ancyrognathus cryptus. 

Beyond the fault (sheet B) the lower boundary and the three 

subdivisions of the crepida-Zone are quite obvious. 

(*)At the end of the page 88 and page 90 above, read : the presence 

of Palmatolepis triangularis WITHOUT Ancyrognathus cryptu·s 

NOR Ancyrognathus asymmetricus allows us ... 
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Palmatolepis rhomboi'dea has not been collected, but 

P. margi CJ.if era, with Polygnathus nodocostatus and Polylophodonta sp. 

at layer 37, indicate a level as high as the marginigera-Zone. The 

association of this fauna with Palmatolepis tenuipunctata and 

P. guadrantinodosalobata - which ones shouldn 1t run over the crepida­

Zone - would indicate a possible reworking in bed 37. SL1ch phenorne­

nas are frequent in the upper part of the Famennian in Belgium (see 

trip D). 

* * 
* 

HAMOIR-XHIGNESSE 

Simular to Houyet 5, this section extends from the Upper 

gigas to the Upper triangularis-Zone, but with a more representative 

fauna of the first Zone. Then can be observed, as usually : 

the outburst of Palmatolepis triangularis 

- Palmatolepis delicatula a little higher ; 

- at last the more discrete appearing of Palmatolepis tenuipunctata. 

* * 
* 

HAMOIR-NEBLON 

This section is interesting by the occurrence of the P.al­

matolepis rhomboi'dea fauna, which was lacking in other sections at 

corresponding level visited hitherto. 



~
 

c
=

 
"' 

C5
 

<::>
 

:i 

--

-
~
~
~
~
~
 

"'
"'
~ 

"'°
' 

(
l
.
 

<i•
•• 

•• 
• 

(l 
• 

..
 •
•
•
•
•
•
•
 (1

 

~
 

-
~
P
s
u
b
r
e
c
t
a
 ~
 

-
P

g
ig

a
s 
~
 
~
 

~
 

~
< r 

. 

"'
-

A
d.

 c
u

rv
a

ta
 

· ·.
 · 

· 

"'
 

A
g.

 a
s
y
m

m
e

tr
ic

u
s
 

~
-
~
 

O
J 

•.
.;:

;-
-<

..>
--

--
-

P
g

.d
e

c
o

ro
s
u

s
 s

.I.
 

-
-
-
-
-
-
-
-
-
·
-
-
-
-
-
-

P
g

.c
f b

re
vi

fa
m

in
u

s 

<
.
>
-
~
-
-
-
~
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
!
\
,
.
,
)
 

~
·
~
-
-
-
·
 

-
P

g
.p

ro
c
e

ru
s
 

In
o

d
o

s
u

s
 

~
~
 

"
1

.
-
-
-
-
-
-
-
-
-
-
<

.
>

 

~
 
"
'
'
~
>
-
-
-
-
-
«
O
>
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
<
-
i
 

·
-
-
-

0
>

-
-
-
-
w

..
.-

-
<

.u
 I.

 a
ft

e
rn

a
tu

s
-c

o
rn

u
tu

s
 

®
" 

O
J 

c:; 
~~
--
--
<>
r-
-<
-i
 P

 tr
ia

n
g

u
la

ri
s 

·
-
-
-
-
-
-
-
-
<

-
-
-
u

i
-
-
-
-
-

P
p

e
rt

o
b

a
ta

 

E
-
'\

-
-
-
-
-
-
-
-
-
-
-
-
-
-
.
.
.
.
 

--
'-1

-.
>

 
-

P
d

e
fi

c
a

tu
la

 d
e

/i
co

tu
ta

 

8 
"' 

-P
.d

. c
fa

rk
i 

&
-c

....
 

-
P

su
b

p
er

lo
b

a
ta

 

~
-
-
-
-
-
0
-
-
-
-

P
 t

en
u

ip
u

n
c 

ta
 ta

 

:::c
: 

)>
 

~
 

0 - '° ><
 

::
r -· tC
 

• s: tC
 

3 
&

-
P

q
u

a
d

ra
n

ti
n

o
d

o
sa

/o
b

a
ta

 

-
P

m
in

u
ta

 

N
 w
 

r\
) 

I'
\)

 

w
 

-A
g

. 
si

n
el

am
in

u
s 

E.
 le

n
ti

fo
rm

is
 

P
.p

ra
e

n
u

x 
P.

 n
u

x 
P.

 o
m

a
liu

si
 

I
L

 
···-

__ 
~
 

I'
\)

 °' 

m
 

9 

.....
.. 

l,
V

 



HA MOIR 

snlnu1oa / 

sntneuBsA>1a1ad 

snpoto RuBoq lRdS 

snqieuBl../Dd 

suanouoa tA/Od 

!foddOlS Rd 

RXa/JUJ b Rd 

eap1oxa11u1 b ed 

SJ/f :JRJB B ed 

11adde/>1 ed 

elnUJW wed 

elBQO/Jad d Rd 

Rlda/ Bed 

RJnae B Rd 

eieuf J:Jad B Rd 

ew.ud e1qR/B ed 

eap1oqwoq1 ed 

- 14 -

Neblon 

lO 

--
C') 
C') 

• 
• • 
• 
"'" 

C') 

C') 

~---

0 

- 0 - -

N 
(Y) I 

--- ·--
O')-

(() ~ O'l"1"t 

·---· • • 
• 
<'I 

• • ·-·- .... • 
C') 

O') 

"t<'I-

"I--

:::C'\j-

000 
0 

Mgma2·a1 I© 

w E: 0 

C') 

C')·--<'I 

2<'1---~ 

• 

• 

C'i 

• 
'"'"' 
11\t" .... -.--

0 0 



15 -

The lower boundary and especially the transition between 

this rhomboi·dea and the marginifera-Zone - as recently refined by 

SANDBERG and ZTEGLER - are supported by rich microfaunas. 

* * 
* 

DURBUY {not visited) 

M. COEN, 197 3 {figured specimens Fig. 2) 

This cut of the Ourthe river provides the rare opportu­

nity of a continuous section throughout the Middle asymmetricus­

Zone {to compare with data of trip F2), 

It begins in fact in the Lower asymmetricus-Zone sensu 

ZIEGLER 1971, with the Ancyrodella rotundiloba fauna {see also 

trip E8). Some specimens which develop incipient secondary keels 

and carinas are reported to Ancyrodella sp. A M. SZULCZEWSKI 

1971 (*) 

The first occurrence of Ancyrodella gigas is assumed to 

indicate the Middle asymmetricus-Zone. 

At layer 57 appear forms with an additional postero-late­

ral lobe which exhibits a more or less developed secondary keel on its 

lower surface (* * ). 

(*) Such forms become numerically important highwards and are 

thought to occupy an evolutionary position between typical 

A. rotundiloba and A. gigas. 

(**)Among last representatives of A, gigas (that is here about layer 7), 

posterior constriction may exhibit a slight disymmetry but without 

particular ornementation of such an incipient protrusion. 



Q
)o

 
-< 

.;:::
 

w
""

"' 

02
 

0 
0 

"'
:;

 
~
~
 

'II
 

!I:
 

..., ..., 
~
 

....
 

>
 

m
 

0 
~
 

(I
I 
~
~
 

~
~
~
u
3
 

N
 

>
 

I 
01

 
-

~
 

0 

~l
~~
li
ll
l~
li
tl
tt
f!
li
f~
~l
11
~~
~,
1~
1 

g 
A

n
c
./

k
g

 

A
nc

. 
ro

tu
n

d
ilo

b
a

 
b

in
a

d
o

sa
 

A
nc

. 
ro

fu
n

d
ilo

b
a

 r
o

tu
n

d
i/

o
b

a
 

A
nc

. 
ro

fu
n

d
ilo

b
a

 
a

la
ta

 

A
n

c.
 S

p.
A

 
M

.S
Z

U
L

C
Z

E
W

S
K

I 
19

71
 

A
n

cy
ro

d
e

//
a

 g
ig

a
s 

A
n

cy
r0

d
e

//
a

 
/o

b
a

ta
 

A
n

cy
ro

d
e

lla
 

c
u

rv
a

la
 

P
a

/m
a

to
le

p
is

 
p

u
n

ct
a

ta
 

P
a

/m
a

to
le

p
is

 
tr

a
n

si
ta

n
s 

P
o

ly
g

n
a

th
u

s 
a

sy
m

m
e

tr
ic

u
s 

<i 
¢ 

<K
\l 

<i <
i .

 <i 
<i 

00
 

::r
J 

V
I 
O
>
~
 

IV
 

~c
..

.>
 

c.
..>

o 
-.

.i 
.....

 
O

> 
~
 

,.
_

 
IV

 
C

D
U

'I 
_

. .
....

.. C
D

...
...

.,<
l'I

 
~
 

IV
 

. 
.. 

• 
••

 
..

 
• 

• 
• 

-1
 

• 
• 

• 

: 
.. ~ 

• •
 • 

• 
~ 

r •
•••••

 _ 
·-

... 
. .

 
• 

• 
• 

-
-
-
-
-
.
,
 

• 
• 

• 
• 

• 
d
~
 

I 
("

 
C

 
' 

(.
 L

 
. 

~
~
 

(_
 

r 
\ 

! 
. 

~
~
c
,
 

C
.
c
t
r
,
 

C
..

..
..

'-
c..:

: 
..

.A
.-

c
. 

r 
c. 

~ 
2 

('
 
c I.

. 

~
c
c
;
}
 

r]
: 

~
e
 

.....
. c.o
 

1 
· 

-
-

-
~
 

__ -
i 

I\
) .....
. 

O
J c -< .....
. "' s (Q
 

3 .....
. 

c.o
 • I\

) .....
. - 8 



- 17 -

Specimens with complete additional secondary keel and at least a row 

of nodes for corresponding carina are attributed to Ancyrodella 

curvata ; the others to A. lobata. This group as a whole provides 

a good recognition of the Upper asymmetricus-Zone. 

* * 
* 

BARVAUX (not visited) 

M. COEN, 197 3 (figured specimens Fig, 4) 

A close sampling of the gigas-triangularis boundary 

shows : 

- rare, but systematically occuring, Palmatolepis delicatula at 

layer 40 and above ; 

- Palmatolepis triangular is found alone lower. 

Once more the Lower triangularis-Zone seems to be 

well characterized, but of very small thickness. 

Like at Sinsin, this triangularis-fauna succeeds quite 

sharply to this with Palmatolepis subrecta and other platform­

conodonts of older affinities. Quantitative change is also observed 

in the Icriodus population. 

* * 
* 
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BARV AUX Mg m 23. 2s I @ 
1973 - M. COEN, Ann. Soc. Geol. de Belgique, t. 95, pp. 239 - 253 

(Fig. 4). 
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Editors Notice 

This paper, particularly on tab. 1, 2 and fig. 1, uses lithostrati­

graphical units, which for the most of them are presently submitted 

to the Belgian Commission on Stratigraphy and for which no official 

decision has so far been taken. 

On the other hand, the chronostratigraphical units here proposed 

ought also to be sanctionned by the same Commission and later on 

by the I.U.G.S. Subcommission on Devonian Stratigraphy. 

For these reasons the editors emphasize that those proposals must 

be considered only as under the author's responsability and that 

other proposals, not mentionned in this particular paper, have 

been submitted also to the Belgian Conmission on Stratigraphy. 



~CURSION J General Excursion in Devonian 

Guide book 

by H.H.TSIEN (x) 

INTRODUCTION. 

The two days field trip in the Devonian of Belgium may ser­

ve only as a short introduction to the geological history of 

the Dinant basin for the participents of the Symposium. The 

aspects of the aim of the excursion J are the following 

1. Facies changes and reef phenomena. The Belgium Devonian se­

diments offer an excellent opportunity to study the different 

sedimentary facies, the ancient reef phenomena and the paleo­

environments, in a relatively small and well developed sedimen­

tary basin where the mud mound and the bioherm complexes develo­

ped in the relatively rapid subsiding basinal condition, the 

biostromes developed on the relatively stable shelf, the bar­

rier reefs developed along the margin of the shelf and the dome 

frame reefs and the patch reefs developed behind the barrier 

edge, the open marin facies and the restricted facies are obser­

ved at the same time. 

2. Paleontology and biostratigraphy. The Devonian of Belgium 

is very important to stratigraphers, because, it is ohe of the 

classic region of reference and the type areas of Couvinian, 

Givetian, Frasnian and Farnennian are in the Dinant basin. 

(x) Hsien Ho TSIEN, Univ. de Louvain, Labo. de Paleontologie, 
Place Louis Pasteur, 3, B-1348 LOUVAIN-la-NEUVE.­
BELGIQUE. 
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The region is very interesting to paleontologists, because the 

Devonian sedimentary rocks of the Ardennes in Belgium are a 

highly fossiliferous complex of carbonates and shales world fa­

mous for ~ts rich and varied fauna and it offers an excellent 

f acies to study the biostratigraphy and the paleoecology of the 

conodonts. (P.BULTYNCK, 1970, 1971, 1972, 1974 ; A.N.MOURAVIEFF, 

1971, 1972, 1974). 

The author would like to thank the help of their colleagues, 

especially that of Drs P.BULTYNCK, E.DRICOT, J,GODEFROID, 

D.LACROIX and A.N.MOURAVIEFF 

STRATIGRAPHY. 

The stratigraphic scheme proposed by E.MAILLIEUX (1929) will 

be refered only in the southern part of the Dinant basin, becau­

se the units of this scheme are defined indistinctly : sometimes, 

they are lithostratigraphic, sometimes biostratigraphic and 

their designation is chronostratigraphic in appearence. It is 

impossible to apply this scheme on the northern border of the 

Dinant basin. Therefore, the stratigraphic scheme proposed by 

H.H.TSIEN (1972, 1973, 1974), J.PEL (1974) and D.LACROIX (1974) 

will be~used. The correlations of the different formations in 

the Dinant and Namur basins are shown in Tables 1 and 2. Stra­

tigraphic relationships of the different facies are illustrated 

in figure 1. Local correlations have been established mainly 

by examination of the rich coral fauna and by conodont fauna in 

the open marine limestones facies. Conodont zones have provided 

the main basis in the southern border of the Dinant basin 

(P.BULTYNCK, 1970, 1971, 1972, 1974 A.N.MOURAVIEFF, 1971, 1972, 

1974). A more detailed description on the conodont biostratigra­

phy is given in the excursions guide by P.BULTYNCK and A.N. 

MOURAVIEFF. 
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REGIONAL SETTING AND STRUCTURE 

The Devonian of the Ardennes geosyncline was deposited with 

discordance on a Cambra-Silurian. Together with its Carbonife­

rous cover it was deformed during the Hercynian orogeny. The 

major Hercynian tectonic units are, from south to north 

1. The Eodevonian synclinal basin of Neufch.ateau, 

2. The anticlinal ridge of the Carnbr1an massifs of Rocroi 

and Serpont, 

3. The synclinal basin of Dinant, mainly Devona-Carboniferous, 

4. The synclinal basin of Vesdre which is the eastern exten­

sion of the Dinant basin on the northern flank of the Cambrian 

massif of Staveloty 

5. The faulted Silurian anticline of the Condroz, 

6. The synclinal basin of Namur, mainly Devona-Carboniferous, 

7. The anticlinal massif of Brabant, mainly covered by a post­

Paleozoic blanket, 

8. The Campine synclinal basin, entirely covered by a post­

Paleozoic blanket. 

Study of the five basins reveals the various stages of the 

Devonian transgression and the paleogeographic pattern of diffe­

rent period. The Devonian sea arrived at the northern flank of 

the Dinant basin in the Gedinnian, at the northern margin of the 

Namur basin in the Givetian, but did not reach the Campine basin 

until the Frasnian. 

Excepting the longitudinal structural units, there exists al­

so a series of transversal axes of the subsidence alternating 

with the zone of bulges on which the reef formations are better 

developed (fig.2). 
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TH IS PA PER E. MAILLEUX I Im J W.llEGLER 119711 & H.WITTEKINDT 118151 
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(Fr 2) o( ·~ Triangularis Zone z 
<( 

"'~ 
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0 >=: B F2h Upper asymmetricus Zone 
> oJ 
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>=: F2g 

"' F2f • 
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""/:: f< Frasnian a: ~ (F~ 1) 
cJ., Middle asymmetric us Zone 

w 
ll. 

F2c ll. 
::::> 

B F2b 

o( F2a 
Lower asymmetricus Zone 

r F1c Lowermost asymmetricus Zone Upper ? 
Givetian B F1b Hermanni-cristatus Zone 

(Gi 3) 
7 

>=: 
t:J,. F1a 

oJ Varcus Zone 
·rl Middle B Gi d z .p 

<( 
Q) Givetian 

Upper - o( Gi c z ? (Gi 2) 
0 ·rl 

> Cl Lower B Gi w b Obliquimarginatus 

0 
Givetian 

(Gi 1) cl. 
Gi a 

Lower 

Upper 

Couvinian 
Co2d 

>=: (Co 3) Kockelianus Zone 
w 

oJ 
...J B 
0 ·rl Middle Co2c 
0 >=: Couvinian Bidentatus Zone - ·rl o(. Co2b 7 -
:::!: ? (Co 2) 

Co2a 
;< 

0 Co1c Corniger Zone 
0 

Lower B 
Couvinian Co1b (w. Ziegler) 

(Co 1) o(. Co1a 
(H. Wittekindt.\ 

Tab.2.- Relationships and different stratigraphic schemes used 
in the southern border of the Dinant basin. 

•correspond the period of non-deposition on the shelf in the 
north and in the stable region in the Rhenish Schie.fergebirge. 

Tab.1.- Outline of the Middle Devonian and Frasnian stratigra­
phy of Belgium. 
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Fig. 1. - Figure showing the relationships of the different sedi­
mentary facies. 
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BRABANT MASSIF 

ROCROI MASSIF 

\ 

\ 
\ 

\ 

SERPONT 

'C) MASSIF 

M-Devonian­
.. Frasnian 

Fig.2.- Sketch map of southern Belgium showing the tectonic 
subdivisions of the Middle Devonian-Frasnian. Ba­
sin outlines drawn at the base of the Middle Devo­
nian. 

PALEOGEOGRAPHY AND SEDIMENTARY HISTORY. 

Lower Devonian --------------
The Lower Devonian is a pure terrigenous regime of which lar­

ge quantities of terrestrial material came from the North Conti­

nent, the southern land (Franco-Alemannian island), and some 

islands within the basin (The Rocroi island in the southern part 

and the Stavelot island in the eastern part). The sedimentation 

of the Lower Devonian was very rapid, therefore, the terrigenous 
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sediments accumulated on the broad shelves are poorly sorted. 

And the sedimentation was so rapid that the environment was 

not suitable even for brachiopods. The quick sedimentation 

was balanced by the. subsidence and was only at the end of 

Early Devonian time, the sedimentation lessened, and the san­

dy shally limestones with local horizons rich in shallow water 

benthos, mostly brachiopods, were found occasionally. 

The Lower Couvinian is a period of transitional phases between 

the pure terrigenous regime of the Lower Devonian and the calca­

reous regime of the Middle and Upper Devonian (Frasnian). In Mid­

dle Couvinian times the sea was bordered to the north by the shore 

of the Old Red Continent and to the south by a large Franco-Ale­

mannian island. Between this island and continent, there existed 

two small islands, the Rocroi island in the southern part of the 

Dinant basin and the Stavelot island in the southern part of the 

Vesdre synclinorium (H.H.TSIEN, 1974). The Middle and Upper Cou­

vinian beds in the Ardennes geosyncline become more and more san­

dy in the north and east directions. This facies distribution 

indicates clearly that the sediments came from the north (Old 

Red Contient) and east (Stavelot massif) . The barrier reefs 

along Chimay-Couvin-Treignes region shows that the Rocroi island 

was a very low, almost featureless region where erosion was unim­

portant (Fig.3, fig.6A). 

Givetian. --------

It was only at Middle Givetian time that the Rocroi and the 

Stavelot islands subsided with the rapid transgression of Gi2a 
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BARRIER EDGE 

D LOW LANO -

l(QLN 

Fig.3.- Palaeogeographic map of southern Belgium during Couvinian 
time. 

and disappeared definitively during early Middle Givetian time. 

This change of the paleogeographic pattern caused the development 

of the reefs and the sedimentary f acies distribution in a manner 

totally different from those of the Couvinian. At this moment, 

the sedimentation from the north was not important, and the orga­

nic barrier reef was only formed along the south of the Chimay­

Couvin-Gi vet-Rochefort. Between the barrier reef and the conti­

nent, a shelfward restricted marine environment was formed 

(Fig.GB). The Upper Givetian beds represent a regressive phase. 

The Gi38 time is a period of relatively stability during the 

regressive phase, in which resulted the re-establishment of reef 

conditions at the southern border of the Dinant basin. At this 

period, the restricted facies covered almost all Dinant and Na­

mur basins. 
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The paleogeographic pattern and the paleomorphology of the 

sea bottom of Early and Middle Frasnian times .are quite diffe­

rent from those of the Middle Devonian (Fig.3). Consequently, 

the development of the reefs and the sedimentary f acies distri­

bution were in a manner totally different (Fig.4). At this ti­

me, the sea was bordered to the north by the shore of the Old 

Red Contient and to the south by the Franco-Alemannian island. 

There was non influence of the Rocroi and the Stavelot massifs. 

The Lower Lower Frasnian beds represent a transgressive phase 

while the reefs of Late Early Frasnian time were developed du­

ring a relatively stable phase. In Late Early Frasnian time, 

the rate of the subsidence on the southern border of the Dinant 

basin was different from on its northern flank. The southern 

area wa~ a subsiding basin and the northern area was a relati­

vely stable shelf. Bioherm complexes were developed in the ra­

pid subsiding basin, the time-equivalent biostromes were deve­

loped on t,he relatively stable shelf and the barrier reefs we­

re developed along the margin of the shelf (Fig.6C). The bar-

ren shales are entirely unrelated to the reef complex ; their 

deposition is posterior of the reef development. The ecologi­

cal controls of the Upper Frasnian mud mounds different from 

those of the Lower Frasnian. The Uppet Frasnian mud mounds 

were developed in a transgressive phase therefore, the red 

Phillipsastrea facies is time transgressive (H.H.TSIEN, 1971). 

During this phase, the sea floor subsided with the transgres­

sion and there was no relatively stable shelf on the north, 

except in the northwest part of the Vesdre synclinorium. 

Bioherms are developed in a relatively rapidly basin and bio­

tromes are ~eveloped on a relatively stable shelf. Therefore 

there was no biostrome and barrier organic reefs in the Dinant 

basin during the period of Late Frasnian (Fig.5, Fig.6D). 
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OLD RED CONTINENT 7 

-----------

~II 
0 20 km 

? 
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\ 
~ 
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--:- \~ 2 
I • - ;] 

]lIIJI[ 3 
r- -, 
~-~ ... j 4 

H H TSIEN 

Fig.4.- Palaeogeographic pattern during Lower Frasnian time. 
1. barrier reef ; 2. back-reef facies ; 3. restricted 
facies ; 4. open marine facies with bioherm complexes. 
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OLD RED CONTINENT 1 

-----:--------~ . u~s~ 

Namur~ , • 

.. ... 

. .. . 

.iS/llr 1 

o_, -=*=.,...;io km 

-...... 2 

Fig.5.- Palaeogeographic pattern during Upper Frasnian time. 
1. fringing reef ; 2. open marine facies with mud mounds. 

Fig.6.- Facies distribution pattern of different ages 
A. Couvinian age, B. Middle Givetian age, c. Lower 
Frasnian age, D. Upper Devonian age. 1. littoral 
facies ; 2. terrigenous facies ; 3. open marine 
calcareous or shale facies ; 4. sublagoonal facies 
5. lagoonal facies ; 6. open marine shales or bar­
ren shales ; 7. back-reef facies ; 8. slope deposits 
8'. fore-reef facies ; 9. littoral facies during the 
stable phase (may present, but generally absent) 
10. nodular shales ; 11. pelagic limestones ; 12. 
pelagic shales ; 51. barrier reef ; R2. patch reef 
R3. bioherm complex ; R4. biostrome ; R5. mud mounds; 
I. high land ; II. low land. 
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FACIES DISTRIBUTION AND REEF COMPLEXES. 

Lithic-faunal associations 

Several major lithic-faunal associations are recognized in the 

Devonian rock sequence of Belgium. The f acies terminology used in 

this paper are defined by H.H.TSIEN (1974) and are summerized in 

Tables 3, 4 and 5 during the different phases. The facies varia­

tion and their distribution pattern are quite different in the dif­

ferent phases and in the different periods (Fig.6). All these fa­

cies may partially intergrade or overlap each other. Their distri­

bution are mainly influenced and controlled by paleogeographic pat­

tern and the reef development (H.H.TSIEN, 1974). 

The study of the Middle and Upper Devonian (Frasnian) reef com­

plex shows that the Devonian reef development of Belgium was main­

ly controlled by the paleogeographic pattern and the epirogenic 

movements. Six types of reefs can be distinguished in the Arden­

nes geosyncline. Since there are various ambiguity in the defini­

tion of the different reef types, a brief definition of different 

reef types follows. 

Bioherm Sub-hemispherical organic reef isolated in shales. 

Type A Mud mound : Bioherm built in the muddier water condition 

and suffering or not wave action during the transgressive phase. 

Neuville Quarry. 

Type B Bioherm complex : Bioherm developed in the clear water 

condition suffering or not wave action in a subsiding basinal en­

vironment. Lion Quarry at Frasnes. 

Type C Dome frame reef : Isolated organic reef developed in a 

locally favorable locality on the shelf. Fondry des Chiens at 

Nismes. 
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Type D patch reef : small bioherm build-up on the shelf. 

Ste-Barbe Quarry at Couvin. 

Biostrome : Sheet like or layered organic reef developed on 

the relatively stable shelf suffering or suffering slightly 

wave action. Eau Noire. 

Barrier reef : Barrier edge built by organic reef along the 

shelf margin suffering wave action. Quarry at Villers le 

Gambon. 
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Fig.7.- Distribution of organisms in Lower Frasnian time. 
Black arrow : subsidence of sea floor ; white arrow 
growth of reef ; curved arrow lateral sedimentation, 
posterior of reef development ; length of the arrow 
corresponds to the rate. 
1. Littoral facies ; 2. lagoonal facies ; 3. sublagoonal 
facies ; 4. back-reef facies ; 5. biostrome ; 6. barrier 
reef ; 7. slope deposits ; 8. bioherm complex ; 9. sub­
lagoonal f acies at the center part of the bioherm com­
plex ; 10. open marine nodular shales ; 11. pelagic li­
mestones ; 12. barren shales (posterior of the reef de­
velopment) . 
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Fig.8.- Distribution of organisms in Upper Frasnian time. 
Black vertical arrow : subsidence of sea floor, 
horizontal arrow : lateral sedimentation, white 
arrow : growth of reef ; length of the arrow cor­
responds to the rate. 

1. Littoral facies ; 2. open marine argillaceous 
limestones ; 3. open marine nodular limestones ; 
4. open marine nodular shales ; 5. mud mounds ; 
6. pelagic shales ; 7. pelagic limestones ; 8. 
open marine shales (posterior) . 
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TABLE 3. The facies terminology in the relatively stable phase. 

I. Open marine 

A. Basinal condition 

1. Bioherm complex : a. Bioherm of turbulent zone : suffering 

wave action ; horizontal facies varia­

tion may present ; massive irregular 

stromatoporoids, massive tabulate co­

rals, algae. 

b. Bioherm of sub-turbulent zone : suffe­

ring slightly wave action ; large la­

mellar stromatoporoids. 

c. Bioh~rms of under-turbulent zone : not 

suffering wave action ; crinoids or la­

mellar tabulate corals, algae and stro­

matactis. 

2. Slope deposits : dark argillaceous limestones, conodonts. 

3. Peri-reef facies argillaceous limestones and/or nodular 

shaies, corals and brachiopods. 

4. Fore-reef facies argillaceous limestones or breccia 

trital corals and stromatoporoids. 

de-

5. Open marine limestones : argillaceous limestones ; massive 

corals, stromatoporoids, brachiopods 

and conodon ts. 

6. Off-reef beds in close relation with organic-rich carbonate 

masses : alternation of dark argillaceous limestones and cal­

careous shales ; solitary corals, thin lamellar ta­

bulate corals, brachiopods and conodonts. 

7. Pelagic limestones : dark fine limestones Buchiola, Gonia­

tits and conodonts. 

8. Pelagic shales ftne gray or dark shales Buchiola, Gonia-

tits. 
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B. Shelf condition : 

1. Widespread biostromes : generally developed in the earier stages. 

a. Biostrome of turbulent zone : suffering wave action, general-· 

ly situated at outer .margin of the "sheet like organic reef" ; 

massive globular stromatoporoids. 

b. Biostrome of sub-turbulent zone : suffering slightly wave ac­

tion large lamellar stromatoporoids. 

c. Biostrome of under-turbulent zone : not suffering wave action 

generally developed in the first stage or at the inner part 

of the "sheet like organic reef" ; crinoids tabulate corals 

or Hexagonaria, Disphyllum, Thamnopora etc.~. 

2. Dome frame reef or patch reef : only locally present. 

3. Bank (Mechanically accumulated bank) limestone bodies result 

from the activities of organisms, wave transportation and sedi­

mentation. 

II. Organic barrier edge 

1. Barrier reef : gen~rally developed in the later stages at 

the outer margin of the stable shelf ; generally dolomiti­

zed. 

-· 

III. Restricted marine 

1. Back-reef facies : layered skeletal limestones with still 

reef character, situated shelf-ward from the barrier edge. 

2. Sublagoonal facies : dark argillaceous limestones ; tennis 

ball-like massive stromatoporoids, Amphipora, Stachyodes, 

small Hexagonaria with deep calyx, algae. 

3. Lagoonal facies : algae, evaporites, stromatolites. 

IV. Littoral facies elastic sediments, generally absent.but may 

locally present. 
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TABLE 4. The facies terminology in the transgressive phase. 

1. Littoral facies : generally widespread. 

2. Open marine argillaceous or nodular limestones. 

3. Open marine shales or nodular shales with or without mud mounds. 

4. Pelagic shales. 

5. Pelagic limestones. 

TABLE 5. The facies terminology in the quick sedimentation phase. 

1. Barren littoral facies. 

2. Open marin barren shale facies. 

In studying the geology of the Devonian in Belgium, it has been 

found that the precise rhythm of the Hercynian movement and the 

paleogeography which controlled the different f acies develop­

ments are much better marked by the organisms than by the sedi­

ments. Some flexibilities of the different organisms in their 

adjustments to the different environments have already been dis­

cussed by H.H.TSIEN (1970, 1971, 1974). Stromatoporoids, corals, 

crinoids and algae played an important role in the formation of 

reefs in the Devonian sedimentary basin. In some cases, stroma­

toporoids and corals are most important frame builders.· While, 

algae are subordinate to stromatoporoids and corals and lived in, 

relatively calm conditions in the restricated carbonate facies or 

in the reef° f acies where they were protected by stromatoporoids 

and corals or other organisms and rocks from agitation. In some 

other case, algae played a very important roie in the formation 

of reefs by trapping the sediments to form mud mounds of Upper 

Frasnian type. 
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The distributions of most important organisms in the Devonian reef 

complex of Belgium are summerized in the Figures 7 and 8 in the 

different phases. Reef building organisms are mainly stromatopo­

roids, tabulate corals and rugose corals. They are put together 

in the Figures 7 and 8, because, the reefs grew in various envi­

ronments with correspondingly different associations of reef 

building organisms (H.H.TSIEN, 1974). 

FIELD TRIP STOPS 

The Emsian, Middle Devonian and the Frasnian of the southern 

border of the Dinant basin. 

Stop 1 Eau Noire section at the south of Couvin. 

1960 M.LECOMPTE 

1964 M.LECOMPTE 

1969 H.H.TSIEN 

1970 P.BULTYNCK 

G0 

Along the Eau Noire section the following succession of Units 

from Middle Emsian until Middle Couvinian can be observed (Fig.9). 

Winenne Formation. 

The Winenne Formation is characterized by an alternation of sand­

stones subgreywackes, quartzites, sandy shales and shales, essen­

tially red in colour and destituiein fossils, at the lower part; 

and by an alternation of sandy shales and sandstones and occasional­

ly argillaceous, fossiliferous limestones at the upper part. 
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Hierges Formation 

The lower part of this Formation is characterized by sandy sha­

les , shales, sandstones and sandy, argillaceous, fossiliferous 

limestones. The middle part is represented by shales and sandsto­

nes ; the fossiliferous sandy argillaceous limestones becomes mo­

re important. The upper part of this Formatio.n is essentially 

represented by shales and the fossiliferous sandy argillaceous 

limestones. The abundance of the shallow water benthos, mostly 

brachiopods, some Pleurodictyum sp. and crinoids indicates a al­

ready lessened sedimentation at Late Early Devonian time. 

Bure Formation, St-Joseph Member. 

The St-Joseph Member of the Bure Formation is represented by 

an alternation of shales and sandy argillaceous fossiliferous li­

mestones. 

Lower Devonian-Middle Devonian Boundary has been generally 

considered as the lower limit of the Bure Formation in the Couvin 

area. The first occurrence of Alatiformia alatiformis, Euryspiri­

fer mosellanus, Glossinulus mimicus, and Icriodus corniger marks 

the lower boundary of the Lower Member of the Bure Formation. 

The Middle Devonian is subdivided into a Lower Middle Devonian­

Couvinian and an Upper Middle Devonian-Givetian. The lower boun­

dary of the Middle Devonian coincide with Corniger Zone at the 

southern border of the Dinant basin. The reassignement of the 

Fromelennes Member to the Middle Devonian is assured by the oc­

currence of the coral fauna : Stringophyllum acanthicum, Temno­

phyllum and Disphyllum virgatum. 

The lower part of the St-Joseph Member of the Bure Formation 

does not outcrop in the Eau Noire section, a complet section of 

this Member is seen at St-Joseph, south of Nismes. 
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Bure Formation, Eau Noire Member. 

The Eau Noire Member of the Bure Formation is characterized by 

an alternation of calcareous shales and argillaceous limestones 

with small-stemmed crinoids, bryozoans, brachiopods, solitary ru­

gose corals· and lamellar and massive tabulate corals. 

The Bure Formation shows the transitional zone between the pu­

re terrigenous region of the Lower Devonian and the calcareous 

regime of the Middle and Upper Devonian (Frasnian) . The beds of 

the Eau Noire Member show that the accumulating sediments chan­

ged considerably and carbonates developed for the first time in 

the Devonian sequence of Belgium. The outcrops indicate that the 

sea bottom lay in the quiescent zone ; the environment was f avo­

rable to brachiopods, small-stemmed crinoids, small solitary ru­

gose corals and tabulate corals. Generally, they are smaller and 

few in number in the shales of the lower part of the Eau Noire 

Member of the Bure Formation. The size and number increase where 

argillaceous limestone are more common in the upper part of the 

Member. 

Couvin Limestone. 

The Couvin Limestone is characterized by reef limestones in the 

lower part (Ste-Barbe Member) and lagoonal limestones Abime Member) 

in the upper part. 

The beds of this Formation show the transition from the deeper 

quiescent environment to the shallow agitated environment. 

This changement can be correlated with the first appearance of 

fasciculate r~gose coral, Disphyllum couviniense Tsien. Condi­

tions then quickly became shallow and agitated and the accumula­

ting limy sediments became pure,in most parts of the Couvin area, 

until ultimately a barrier organic reef edge was formed~ During 

this time the sea bottom was relatively stable ; the sea was 

shallow and the water was generally clear and agitated at the 

beginning, and the environment was particularly favorable to the 
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development of the sheet-like biostrome. The relatively stable 

sea bottom condition restricted organic growth ; the sheet-like 

organic reef developed continuously upward only at the shelf 

margin to forme a barrier reef or in a locally favorable re­

gion behind the barrier reef to forme the patch reef. Between 

the barrier edge and the Rocroi island, the restricted carbonate 

f acies was formed. 

Stop 2 Sainte-Barbe quarry, Couvin 

1960, M.LECOMPTE 

1964, M.LECOMPTE 

1969, H.H.TSIEN 

1970, P.BULTYNCK 

J0 

Couvin limestone, Ste-Barbe Member, patch reef facies near the 

barrier reef edge. 

The patch reef situated near the barrier reef is well exposed. 

The reef limestones contain mainly massive and tabulate stroma­

toporoids, Favosites saginatus and Heliolites sp. with some rugo­

se corals, Stringophyllum implicatum, Acanthophyllum rohnense and 

Mesophyllum praelongum, and crinoids. The main crinoidal part is 

dolomitized (fig.10). 

Stop 3 Trou de l'Abime, Couvin GCD 0 
1960, M.LECOMPTE 

1964, M. LECOMPTE 

1969, H.H.TSIEN 

1970 f P.BULTYNCK 

Couvin Limestone, Abime Member, lagoon al limestones and banJ<s. 

The Upper Member of the Couvin Limestone is characterized by 

an alternation of fine dark limestones, detrital stromatoporoids, 

rugose coral limestones and banks. In this quarry, slumping struc­

ture, fine gray limestone with vermiculate structure indicating a 

lagoonal to sublagoonal environment, small tennis ball-like massi­

ve indicating a sublagoonal environment and detrital fasciculate 
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rugose coral banks are well exposed (fig.11). 

Stop 4 Chemin de Boussu-en-Fagne, Couvin. 

1960, M.LECOMPTE 

1969, H.H.TSIEN 

1970, P.BULTYNCK 

Jemelle Formation, shales. 

GCD CD 

Jemelle Formation (Upper Middle Couvinian) is characterized 

predominantly by shales in which bioherms are developed spora­

dically. 

The great subsidence of late Middle Devon.ian time, interrupted 

the first reef phase of the Couvini~n. During this period of sub­

sidence, conditions on the bottom of the sea again became deeper 

and the terrigenous sediments accumulated thoughtciut practically 

all of the Dinant basin. The subsidence lessened considerably 

toward the upper part of the Jemelle Formation, when calcareous 

beds with stromatoporoids and tabulate corals and sometimes even 

bioherms developed again locally. 

Stop 5 Haine quarry, Couvin (fig.12). GCD 
1960, M.LECOMPTE 

1964, M.LECOMPTE 

19 69, H.H.TSIEN 

1970, P.BULTYNCK 

5a : In the Haine quarry, the Harionet Formation (Upper Couvinian) 

is represented by shales and alternation of dark argillaceous li­

mestones and dark calcareous shales of off reef facies at lower 

part ; limestones in which biostromes are developed sporadically 

at upper part. 
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5b Givet Group, Charlemont Formation, Hotton Member. 

Lower limit of the Givetian, in the Couvin region, is marked 

by the occurrence of Undispirifer undiferus and coincide with the 

lower limit of obliguimarginatus zone. Upper boundary is marked by 

the first appearance of Ancyrodella rotundiloba binodosa (MOURAVIEFF 

1970 ; TSIEN, 1972). 

In this part, the following succession of units of Early 

Givetian can be observed : 

1. Off reef facies : dark argillaceous limestones. 

2. Fore reef facies : argillaceous limestones, coarse coral, 

stromatoporoids and brachiopods debris. 

3. Reef bank : bioclastic limestones, accumulation of stromato­

poroids, coral and Stringocephalus burtini. 

Stop 6 Fondry des Chiens, Nisme G0 
Reef lentil, Charlemont Formation, Hotton Member. 

In this stop an isolated organic dome reef developed in a local­

ly favorable locality on the shelf, behind the barrier reef, is ob­

served. 

This dome reef is, from bottom to top, characterized by (fig.13) 

1. 30 m crinoidal limestones. 

2. 20 m crinoidal limestones with larnellar stromatoporoids and 

massive stromatoporoids. 

3. 60 m pure limestones with irregular massive stromatoporoids. 

Ecologically, the reef probably originated in the clear calm 

water and the main part of the reef was developed in the clear 

agitated water. 

Stop 7 Abundant quarry NW of 011~ (fig.14). 10 
Sublagoonal facies, Charlemont Formation, Hotton Member. 

About 2 km to the East of Fondry des Chiens, in this abundant 

quarry, the reef facies is replaced by the dark gray argillaceous 

limestones of sublagoonal facies. 
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Three main types of sublagoonal carbonates occur in this abun­

dant quarry : 

1. The light gray and dark gray argillaceous limestones with 

Amphipora and Stachyodes. 

2. The fine light gray limestones with "birdeseye" structure 

and algae. 

3. The bioclastic limestones with Thamnopora debris and lamel­

lar stromatoporoids. 

Stop 8 Vaucelle Quarry (fig. 15) . 

1960, M.LECOMPTE 

1964, M.LECOMPTE 

1970, A.N.MOURAVIEFF 

8a. Vaucelle qua-rry, Frasnes-les-Couvin 

Givet Group, Fromelennes Formation. 

J© 

In this quarry, the alternation of back reef facies and subla­

goonal f acies can be observed at the main quarry and the argilla­

ceous limestone and shales can be observed at the right side of 

the quarry. 

The back reef facies consists mainly bioclastic limestones with 

massive stromatoporoids and coral debris. 

The sublagoonal facies consists mainly gray fine limestones. 

In the argillaceous limestones, the presence of Lyniopecten 

gilsoni and ostracodes indidactes probably a calm, somewhat res­

tricted environment. 

The wide spreaded broken and reworked Disphyllum virgatum 

indicates probably an uniformed, agitated, plateforme condition. 

Upper boundary of the Givetian at Couvin region is marked by 

the first appearance of Ancyrodella rotundiloba binodosa 

(MOURAVIEFF, 1970 ; TSIEN, 1972). For detailed description on 

the conodont biostratigraphy see MOURAVIEFF (in this volume). 
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8b. Arche quarry, Frasnes-les-Couvin 

1960, M.LECOMPTE 

1964, M.LECOMPTE 

1970, A.N.MOURAVIEFF 

At this stop, the following succession of units of Early Frasnian 

can be observed (fig.15). 

1. Dailly Formation : open marine shales. 

The lower part of the Dailly Formation does not outcrop in this 

section. The Middle Devonian and Upper Devonian is contacted by a 

fault. A complet section with the Middle Devonian/Upper Devonian 

boundary is seen at Dailly where the lower liniite of the Frasnian 

is marked by the occurrence of Ancyrodella rotundiloba binodosa 

(Conodont communicated by A.N.MOURAVIEFF). 

2. Chalon Member : Lower limestone Member of the Frasnes For~ 

mation : open marine nodular shales and limestones with Alveolites 

and Disphy l lum. 

Note the size of the lamellar Alveolites increase upward ; the 

substratum of the reef was formed by 5 m thick of Disphyllum. 

3. Arche Member : Lower bioherm Member, !' Arche reef". 

a. The-base of the Arche reef consists of a dark argillaceous 

limestone with Disphyllum colony ± 2 m thick. 

b. The lower part of the Arche reef, about 32 m, consists of 

a pinck to reddish zoned limestone with an essentially coralline 

fauna and stromatactis This part of the bioherm is mud mound 

type. Alveolites associated with stromatactis, algae, Thamno­

pora, Disphyllum, Macgeea, Brachiopods and crinoids. 

Note th~ lamellar Alveolites become irregular and very large 

in the upper part. 

c. The middle part consists of a gray limestone containing 

brachiopods (Gypidula, Atrypa) associated with Alveolites and 
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lamellar stromatoporoids. 

d. The upper part is characterized by massive stromatoporoids 

associat~d ~Ith brachiopods (Gypidula, Atrypa) in local concen­

tration. 

Ecologically, the Arche reef represents the superposition of 

four environments 

i. Development of Disphyllum colony. 

ii. Mud mound phase. Lamellar Alveolites and algae indicate 

and under-turbulent condition, not suffering wave action. The 

reddish colour and the argillaceous material indicate that the 

basin was still in the transgressive phase. 

iii. Lamellar stromatoporoids indicates sub-turbulent con­

dition, suffering slightly wave action. 

iv. Massive irregular stromatoporoids indicates turbulent 

condition, suffering wave action. 

At the top of the Arche reef, a beautiful panorama of the 

Frasnes-les-Couvin region is given (fig.16). 

Stop 9 Lion Quarry, Frasnes-les-Couv~n. 

1960, M.LECOMPTE 

1964, M.LECOMPTE 

1970, A.N.MOURAVIEFF 

1974, A.N.MOURAVIEFF 

FCD 

At this stop, the following units of Upper Frasnian Formation 

can be observed (fig.17.) 

1. Lion Member : Upper bioherm Member of the Frasnes Formation; 

"Lion-reef". 

The reefs of this livel rest on the argillaceous stratified 

limestones (open marine limestone). They are not entirely construc­

ted by massive stromatoporoids as would generelly be assumed. The 

association of the organisms is different from place to place in 

the reef. Therefore, this reef is bioherm complex type. 



- 29 -

The Lion quarry only shows a part of the reef. Limestones of 

this reef are rather pure. The stromatoporoids and corals are 

more important at outer part of the bioherm ; the algae and the 

birdeseyes structure contained sediments are dominent at the 

center part of the reef. This fact indicates that the "Lion 

reef" is probably an atoll. 

2. Boussu-en-Fagne Member : Upper shale Member ; two types 

of facies can be observed in the entrance of the quarry. 

a. Peri-reef facies : nodular shales with corals and bra­

chiopods. 

b. Open marine barren shale facies : these shales are depo­

sited posterior of the reef development. The source materials 

are probably came from the south. Contrarily, on the north flank 

of the Dinant basin and in the Namur basin, locally, there exis­

tes a sedimentational gap corresponding the barren shale depo­

sits (Tab. l). (TSIEN et al, 1973). 

3. Neuville Formation : nodular shales ; Phillipsastrea is 

rare in the southern border of the Dinant basin, except near/ 

and in the mud mounds. 

Carbonate f acies on the shelf border 

At early stage of the reef development, on the relatively sta­

ble shelf, the environment was particularly favorable to the deve­

lopment of the sheet like biostrome. The relatively stable sea bot­

tom condition restricted organic growth the sheet like organic 

reef developed continuously upward only at the shelf edge or in 

a locally favorable region on the border of the shelf to form 

a barrier reef edge. This barrier edge is generally replaced by 

dolomite. Shelfward of this dolomitized barrier reef, the back 

reef f acies and the restricted carbonate facies were formed. 
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Stop 10 Dolomite quarry at Villers-le-Garnbon (fig.18). J® 
1964, M.LECOMPTE 

The Upper reef Formation is generally dolomitized. 

In this qµarry, a part of the Upper reef Formation is well ex­

posed. It is completely replaced by dolomite. Two types of dolo­

mite can be observed : 

a. Dark dolomite : medium grey to medium dark grey or dark brown 

in colour. 

b. White dolomite coarsely crystalline light yellow to light 

grey or white in colour. 

In the dark dolomite, the intercrystalline carbonaceous mate­

rials are common. Non fossils, even fossil fragments have been 

found in the main part of the quarry ; except at the uppermost 

part of the Formation, Hexagonaria, TabuZophyZZum and brachio­

pods have been found in the stratified bed. 

Stop 11 Section along the railway cut, Neuville. 

1964, M.LECOMPTE 

1964, E. van WINKEL 

1970, J.BOUCKAERT and A.N.MOURAVIEFF 

f 0 

In this section, the following succession of units can be ob­

served (fig.19). 

1. Dailly Formation open marine shales. 

2. Gougnies Formation : dolomite at lower part, dark grey argil­

laceous limestones at upper part. 

3. Thy-le-Bauduin Formation : alternation of back-reef facies 

and sublagoonal facies. 



4. Neuville Formation 

tom to top, consists : 
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The sequence of this Formation, from bot-

a. Nodular shales with He~agonaria, Fr 26 in age. 

b. Nodular shales with Phillipsastrea, Fr 3a 

c. Firie dark grey shale, Fr 36 

d. Nodular shales or/and argillaceous limestones with Phil-

lipsastrea and massive Iowaphyllum, Fr 3y 

5. Matagne Shale : Fine dark.shales, Fr 3y 

6. Famennian : shale and sandy shale. 

For detailed description on the conodont biostratigraphy see 

A.N.MOURAVIEFF, in this volume. 

The red coloured Phillipsastrea facies (Neuville Formation) 

is time-transgressive. Consequently, the poorly developed Phil­

lipsastrea facies in the Frasnes region become more important in 

the Philippeville region. 

The carbonate f acies in the Tailfer-Godinne region represent 

mainly the back reef facies, sublagoonal facies, lagoonal facies 

and occasionally reef f acies in the reef complex model of the 

Frasnian of Belgium (fig.7). 

Stop 12 Tailfer quarry, Tailfer 

1960, M.LECOMPTE 

1964, M.LECOMPTE 

1964, E. van WINKEL 

1973, H.H.TSIEN and al. 

]@ 

In this section, the following succession of units can be obser­

ved {fig.20). 



1. Gourdinne Formation 

giste and shales. 

2. Gougnies Formation 

sublagoonal facies. 
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organoclastic limestones with oli-

reef facies, back-reef facies and 

3. La Ma~lagne Formation : sublagoonal and lagoonal facies. 

For detailed description see TSIEN and al (TSIEN and al, 1973). 
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Fig. 9. Eau Noire section. Modified after M.LECOMPTE, l964 ; 

P.BULTYNCK, l970. 

Fig. io. Sainte-Barbe quarry. 

Fig. ll. Trou de l'Abtme. 

Fig. l2. Haine quarry. 

Fig. l3. Fondry des Chiens. · 

Fig. l4. Abundant quarry NW of Olloy. 

Fig. l5. Vaucelle quarry - Arche quarry section. 

Fig. l6. Panorama of the Frasnes-les-Couvin region. 

Fig. l?. Lion quarry. 

Fig. l8. Dolomite quarry at Villers-le-Gambon. 

Fig. l9. Section along the railway cut at Neuville. 

Fig.20. Tailfer quarry. 
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- MONIAT -

The large crags at Moniat, situated on the left bank 

of the R. Meuse opposite Anserermne, expose rocks of Upper Tournaisian 

and Lower Visean age in Waulsortian facies. At Moniat they attain a 

thickness of about 350 m while, some 1 600 m to the east - at the 

Rocher Bayard and the Rocher du Bastion- - their lateral equivalents 

are only about 100 m thick. 

As the rocks have been folded into an almost vertical 

position, the maps (figs 1 and 2) are roughly equivalent to stratigra­

phic cross-sections. 

Lithofacies 

In reality, the Waulsortian facies (sensu lato) is a 

complex of limestones arid dolomites which include a biohermal element, 

namely the Waulsortian "reefs". We propose to distinguish the latter 

as Waulsortian (sensu stricto). The two main cliffs which front the Meuse 

are formed by two of these "reefs". The other facies are particularly 

well-exposed in the area lying a little to the west (fig. 2). 

Four lithofacies have been distinguished of which three are 

time-equivalents (= Waulsortian s.l.) 

(1) Black limestones : Fine-grained and regularly stratified, these limes­

tones apparently post-date "reef" formation. Their contact with the 

other lithofacies is abrupt. 

(2) Waulsortian (s.1.) 

(a) Waulsortian limestones (s.s.) : These biohermal rocks, often mas­

sive in structure, are generally pale-grey biomicrites with bands 

and patches of sparry calcite ("veines bleues") often associated 

with bryozoans. 
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(b) Bioclastic limestones : These are well - to poorly - bedded pale­

grey to beige biomicrites which are sometimes very crinoidal. 

(c) Dolomites : Pearl grey in colour and medium - to coarse - grained, 

these are the dolomitised equivalents of lithofacies 2 (a) and 

2 (b). 

Biostratigraphy 

With the aid of the microfaunas (foraminiferous and 

conodonts) three biostratigraphic limits have been distinguished. 

Foraminifera 

Appearance of 

1) Tetrataxis sp. 

Palaeospiroplectammina diversa N.TSCH. 

2) Eoparastafella sp. 

Pachysphaerina pachysphaerica (PRON.) 

Daine lla sp. 

3) Archaediscidae 

Conodonts 

Doliognathus latus 
BRANSON & MEHL 

Scaliognathus anchoralis 
BRANSON & MEHL 

Tn3c 

partim 

Gnathodus cf. homopunctatus Vla 
ZIEGLER 

The D. latus sub-zone has only been identified at one point (indicated 

by an arrow on fig. 2). Elsewhere, this sub-zone is never known to exceed 

1 m 50 in thickness. 

Comparaison of the Moniat sections with those of the Rocher Bayard and 

Rocher du Bastion shows that the thickness of the sequence (Tn3c partim) 

lying between D. latus and the appearance of the Visean microfauna remains 
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roughly constant. In contrast, the Vla varies from 79 m at Moniat to 

30 m at Rocher du Bastion. Petrographic studies confirm that the upper 

Tn3c and the Vla of this area represent rather different sedimentary 

regimes - although these differences are not always apparent in the 

field. 
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